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This invention relates to the use of seminal ribonuclease to develop pharmaceutic compositions to be used 
in the antimetastatic therapy of tumors. 

It is well known from th previous art that some ribonucleases (RNase) exert an antitumoral activity, such 
as RNase from Rana pipiens eggs, defined as "onconase" (1-3). 
5 Seminal RNase (BS-RNase) (4) shows a cytotoxic activity against tumoral cells in vitro (5-7). However, 

till now this effect could not be confirmed also in vivo , thus preventing the BS-RNase to be used as antime- 
tastatic compound, as well as to define the BS-RNase amount as effective, but not dangerous. 

The authors assayed the BS-RNase activity against various tumors in vivo and found a significant and 
specific effect on metastasis formations. Such experiments, using the Lewis's lung carcinoma cell line (8) as 
10 metastasis inductor, show that a BS-RNase systematic administration lowers considerably lung metastasis oc- 
curence. 

Accordingly, it is an object of the invention the use of BS-RNase to make pharmaceutic compositions for 
the therapy of tumor metastasis. The BS-RNase term, as used here, means to comprise any natural, synthe- 
sized or from recombinant DNA seminal ribonuclease, obtained using well known techniques by the skilled in 
15 the art. 

BS-RNase is comprised in said compositions in pharmaceutically acceptable amounts, preferably ranging 
from 5 to 24 ^g/g of body weigth of the subject, more preferably in a range from 10 to 20 u.g/mg. 

It is within the scope of the invention a pharmaceutic composition compring BS-RNase in pharmaceutically 
acceptable amounts to be used in therapeutics on human beings or animals. 
20 The invention will now be described exemplarily, but not limitately, by reference to the f ig.l, wherein a bar 

graph of the volume growth of the 3LL tumors in treated rats with two BS-RNase different concentrations is 
showed. 

MATERIALS 

25 

Bovine seminal RNase was purified from bovine seminal vesicles, according to the methods, as in Tam- 
burrini and a!. (9). The purity level of each material was tested through an electrophoresis procedure on poly- 
acrilamide gel in SDS (sodium dodecylsulfate), as well as through a HPLC procedure (9) on S 5/5 single column 
(Pharmacia) procedure. Rnase A (type IIIA) was supplied by Sigma Chtemical Co. 
30 The 3LL subline, that was derived in vivo from Lewis's lung carcinomas, was injected in one month aged, 

C57BL/6 NCrlBR male mice. Each mouse was administered by 0.25 ml of a suspension, comprising 2.5 x 10 s 
living tumor cells, through an injections in the leg muscle. A standard mechanical procedure was used to obtain 
a single cell suspension from solid tumors, as described in (12). Also a cell line, derived from the in vivo 3LL 
line was used. The 3LL cell line was cultivated as described in (8). 

35 

METASTASIS INHIBITION EFFECT OF SEMINAL RNase IN VIVO 

Seminal RNase activity to inhibit in vivo the neoplastic growth was tested on C57BL/6NCMBR male mice, 
in which lung carcinomas were induced. The Lewis's lung carcinoma was induced through injections of a unique 

40 3LL cell suspension in a one month aged C57BL/6NCM BR male mice. The tumor was induced throug h injecting 
daily 0.025 ml of a suspension, comprising 2.5 x 10 5 living 3LL cells in a PBS sterile solution. On the first day, 
RNase was administered in a PBS sterile solution at two different concentrations, and namely 10 and 20 \iqIq 
of the mouse body weigth, to 10 mice per group. Rnase A, a RNase having no antitumoral activity, or a PBS 
solution, was administered as control (to 10 mice per group). The injections, as above, were repeated at 72 

45 hour intervals. On the seventieth day, when the tumors were appr. one third of the mouse body weigth, mice 
were sacrified and the tumors and the lungs picked up, weiged and fixed in formaldheyde, 10%, and in Bouin 
solution, as described in (11 ). Blood samples also were picked up in order to obtain the main hematologic para- 
meters. 

During the treatment the tumor volume was calculated, using the following formula (12): 
so V (volume) = thickness 2 x 0.5 (length). 

The average standard error to define the tumor weight and the lung metastasis amount was calculated as 
follows: 

SE = S/Vn 

wherein S is the standard error and n is the number of mice. 
55 As shown in table 1 and in fig. 1 , the seminal RNase antitumoral effect is dose dependent; the tumor growth 

inhibition was appr. 31% when 10 ^ig of seminal RNase per gram of body weight were administer d, while the 
tumor growth inhibitions amounted to appr. 66%, when 20 ug of seminal RNase per gram of body weight w re 
administered. 



2 



^ 

EP 0 670 165A2 



10 



15 



Table 1 

Tumor Inhibition No. of 
weight (g) metastasis 
8.0±0.11 - 24 ±0,95 

5.5±0.17 31.2% 8 ±0.39 

66.2% 2 ±0.18 

Tumor Inhibition No. of 
weight (g) metastasis 
8.52±0.10 - 27 ±1.40 

BS-RNase* * 6.07±0.20 28.8% 13 ±0.78 

* 10 ug per gram of body weigth 
** 20 ug per gram of body weigth 



Control 
BS-RNase* 
BS-RNase* * 2.7±0.14 
B 

Control 



Inhibition 



66.7% 
91.7% 
Inhibition 



51.8% 
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A significant effect of seminal RNase was observed in respect of lung metastasis induced by 3LL cell in- 
tramuscolar injections. As shown in Table 1A, a seminal RNase amount of 10 u.g per gram of body weight in- 
hibited appr. the 67% of the lung metastases to occur, while an amount of 20 u.g per gram of body weight in- 
hibited more the 90% of metastases to occur. Control consisted of not treated mice, or treated mice with a PBS 
solution. Furthermore lung metastases, as detected in enzyme treated mice, had smaller sizes than the sizes 
of metastases of not treated animals. 

The antimetastatic action of seminal RNase was also investigated by delaying the enzyme treatment up 
to five days after the tumoral cell inoculum, when the tumor weighed already appr. one gram. As shown in Table 
1 B, a significant effect was detected, i.e., a 52% reduction of the number of metastases. 

In order to investigate whether seminal RNase treatment had a toxic effect on treated animals, blood sam- 
ples were taken from each mouse, and tested for main hematologic parameters. Anemia and leukocytosis were 
detected in not treated mouse blood samples, while such alterations lowered in mice treated with 10 |ig per 
gram of body weight, and were fully reversed in mice treated with the max. amount of 20 ug per gram of body 
weight. Moreover, neither changements in the mouse physic aspect, nor in its behavior was observed, except 
a small body weight lowering. The enzyme administration to healthy mice led no alterations to the hematologic 
parameters. 

Therefore, seminal RNase is a powerful antimetastasis agent. Furthermore, seminal RNase is effective 
against the tumor after a systematic administration, a tumor consistent implantation and a tumor size signif- 
icant increase. This confirms that the enzyme action is not due simply to a topic cytostatic effect. 
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Claims 

1 . Use of seminal ribonuclease (BS-RNase) in pharmaceutically acceptable amounts to make pharmaceutic 
compositions for the therapy of tumor metastases. 

2. Use of seminal ribonuclease (BS-RNase) according to claim 1, wherein said BS-RNase is in a dosage 
ranging from 5 to 25 jig per gram of body weight. 

3. Use of seminal ribonuclease (BS-RNase) according to claim 2, wherein said BS-RNase is in a dosage 
ranging from 10 to 20 u>g per gram of body weight. 

4. Pharmaceutic composition comprising a pharmaceutically acceptable amount of BS-RNase to be used 
in the therapy of metastases on human beings or animals. 
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(57) The use of the seminal ribonuclease (BS- RNase) enzyme to develop pharmaceutic compositions 

for anti-metastatic therapy is described. 
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